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ABSTRACT

Background and aims: The benefits of the PCSK9 inhibitors, alirocumab and evolocumab, in lowering
LDL-cholesterol and preventing major adverse cardiac events (MACE) have been demonstrated in pivotal
clinical trials. However, few studies of routine clinical practice have been conducted to analyse and
compare the efficacy and safety of the two drugs.
Methods: Retrospective observational study of patients treated with a PCSK9 inhibitor in five hospitals in
Andalusia (southern Spain). Baseline demographic and clinical data, LDL-cholesterol levels and the
occurrence of MACEs during the follow-up period were recorded.
Results: A total of 141 patients were included in the study: 90 were treated with alirocumab and 51 with
evolocumab. The patients’ mean age (IQR) was 58 (11) years and 58 (41%) were women. The most
frequent concomitant medications were statins, 94 (66.7%), followed by antiplatelet therapy (66%) and
ezetimibe (65.2%). The median (IQR) follow-up period was 18 (18) months, with 18 (24) for alirocumab
and 11 (18) for evolocumab. At the six-month follow-up visit, LDL-cholesterol values had decreased to
pre-treatment levels and remained significantly decreased (p < 0.05) over time, for both drugs, and a
greater reduction was achieved in patients with established cardiovascular disease and concomitant
treatment with statins. With respect to adverse effects, there were nine MACEs (6.4%), of which seven
were with alirocumab (7.8%) and two with evolocumab (3.9%) (p NS). Other adverse effects (9.2%)
included local erythema (3.5%), muscle cramps (2.1%), respiratory symptoms (2.1%) and asthaenia (1.4%).
Conclusions: The efficacy and safety of alirocumab and evolocumab in routine clinical practice are
consistent with the findings of the pivotal clinical trials.

© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Reducing the level of low-density lipoproteins cholesterol (LDL-
C) is one of the most important strategies employed to reduce the
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risk of cardiovascular events, in both primary and secondary pre-
vention [1,2]. Current European recommendations establish targets
for LDL-C of <70 mg/dl or <55 mg/dl in patients with high or very
high cardiovascular risk, respectively [3]. According to the ACC-
AHA clinical practice guideline [1], in patients with atheroscle-
rotic cardiovascular disease (CVD), LDL-C should be reduced with
statins, either high-intensity or at the maximum tolerated dose. For
patients at high or very high cardiovascular risk who do not meet
the LDL-C goals despite treatment with full doses of statins, ezeti-
mibe should be included in the usual therapy [1,3].

More than 80% of high-risk patients do not achieve the recom-
mended LDL-C targets, mainly because of insufficient statins doses
and patients’ low adherence to chronic statin treatment, reaching
less than 50% [4,5]. One of the main causes of non-adherence is
intolerance to statins which can be defined as any adverse event
(AEs) considered unacceptable by the patient, and/or the presence
of laboratory abnormalities attributed to statin treatment and
leading to its discontinuation or significant reduction to an insuf-
ficient dose [5,6]. The most frequently reported adverse effects are
statin-associated muscle symptoms (10—29%), followed by labora-
tory abnormalities, headache, dyspepsia, nausea, alopecia and
erectile dysfunction [5,6]. Furthermore, in some series up to 40% of
patients are non-responders to statin therapy, defining non-
responders as a decrease of less than 40% in LDL-C levels [7].

In view of these considerations, new therapies offering greater
efficacy and safety are needed in order to increase adherence to
treatment and enhance patients’ satisfaction. Such a possibility is
currently offered by proprotein convertase subtilisin/kexin type 9
inhibitors (PCSK9i). Combinations of PCSK9i with statins and/or
ezetimibe [8,9] may benefit patients who fail to achieve the ex-
pected therapeutic goals despite tolerable optimal treatment, as
well as those who cannot tolerate standard medications.

Evolocumab and alirocumab are human IgG1 monoclonal anti-
bodies which inhibit the PCSK9 serum protein [7,8]. PCSK 9 is a
serine protease that regulates cholesterol metabolism through low-
density lipoprotein receptor (LDLR) degradation before they reach
the hepatic cell surface. As a result, the hepatic removal of LDL-C
from the circulation decreases. When PCSK9 is blocked, more
LDLR will reach the hepatic cell suface and, consequently, the up-
take of circulating LDL-C will increase and LDL-C plasma levels will
be lower [10,11]. Gain-of-function mutations in the PCSK9 gene are
responsible for some forms of autosomal dominant hyper-
cholesterolaemia [12].

Clinical trials have been conducted to evaluate the safety and
effectiveness of PCSK9i in subjects with primary familial hyper-
cholesterolaemia (FH) and in patients with CVD, compared to pla-
cebo or ezetimibe [8,9,13—20]. These studies have reported that
both drugs showed significant reductions in LDL-C and significantly
fewer major adverse cardiovascular events (MACEs) compared to
placebo. In terms of the safety profile (i.e. rates of adverse events,
AEs), no significant differences were observed between evolocu-
mab, alirocumab and placebo, except for injection site reactions.
Likewise, some research has been undertaken with respect to
routine clinical practice, including different population with hy-
percholesterolemia. Most reported real-life experiences are
consistent with the clinical trials [21—-27].

Current guidelines recommend PCSK9i to treat established
cardiovascular disease, FH and uncontrolled LDL-C, when statins do
not produce a good response or in patients intolerant to statins in
primary or secondary prevention [1,3].

The main objective of the present study was to confirm in a real
world clinical settings the safety and efficacy of the use of PCKS9i in
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the management of hypercholesterolemia. As an exploratory
analysis we analyse if there was any difference in the response to
treatment according with the type of indication and between the
two available monoclonal antibodies.

Patients and methods
Patient population and participating sites

This retrospective study was performed in the Neurology De-
partments of five tertiary referral hospitals in Andalusia (southern
Spain) and included males and females over 18 years of age who
were under treatment with alirocumab or evolocumab between
January 2016 and November 2020. The funding criteria that were
established by the Spanish Agency of Medicines and Medical De-
vices for PCSK9i treatment were: 1) uncontrolled FH (both drugs for
heterozygosis but only evolocumab for homozygosis), defined as
LDL-C greater than 100 mg/dl, with the maximum tolerated dose of
statins; 2) patients with established CVD (ischaemic heart disease,
ischaemic cerebrovascular disease and peripheral arterial disease)
and uncontrolled LDL-C levels (defined as LDL-C greater than
100 mg/dl) under treatment with the maximum tolerated dose of
statins; 3) any of the patients in the above groups who were
intolerant to statins or in whom statins were contraindicated and
had a LDL-C level greater than 100 mg/dl [28,29].

According to the characteristics of the included patients and
their indication for the treatment with PCSK9i, we identified three
main subgroups: FH patients under statin treatment and refractory
hypercholesterolemia, subjects with established CVD and persis-
tent elevated LDL-C levels despite statin use and statin-intolerant
patients not meeting the LDL-C recommended targets. Refractory
hypercholesterolemia was defined as an LDL-C level of 70 mg/dl or
higher in high cardiovascular risk patients or a level of 100 mg/dl or
higher without CVD [1,3,30].

Study design and data collection

An observational retrospective multicentre register was
compiled, from standard clinical records, of patients under treat-
ment with alirocumab or evolocumab. The collected clinical infor-
mation was recorded in an anonymized electronic case report form
that was managed by the neurologists of the Torrecardenas Uni-
versity Hospital as coordinating center. The study duration was 24
months.

The PCSK9i were dispensed from the hospital pharmacy every
two months. The regular follow-up consisted of a hospital visit
every 4—6 months and included the medical examination as well as
blood tests. At the initial visit, demographic and baseline clinical
data were obtained, including risk factors, previous illnesses,
concomitant treatment and LDL-C. Arterial hypertension was
defined as the need for antihypertensive medication, and hyper-
triglyceridaemia was defined as triglycerides >150 mg/dl. Subse-
quently, clinical and laboratory data, including LDL-C Ilevel,
concomitant medication and any AE or MACE since the previous
appointment were recorded in each follow-up visit. MACE was
defined as myocardial infarction, ischaemic stroke, death from
ischaemic heart disease and hospitalisation for unstable angina
[8,9].

Ethics

The study protocol is in accordance with the ethical guidelines
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of the 1975 Declaration of Helsinki, including all subsequent
amendments. The project was approved by the Clinical Research
Ethics Committee of the Torrecardenas University Hospital and
obtained authorisation from the Spanish Agency of Medicines. The
data collected for the study were processed in accordance with the
General Data Protection Regulation (EU) 2016/679 of the European
Parliament and of the Council of April 27, 2016. Due to the retro-
spective nature of the study, an exemption from signing the
informed consent was approved by the local Ethics Committee.

Data analysis

The statistical analysis was performed using IBM SPSS Statistics
for Mac, Version 25.0, software (IBM Corp. Armonk, NY, USA) and R
statistics for Mac. For the quantitative variables, the mean and
standard deviation, the median and the interquartile range were
calculated. The qualitative data are described using absolute and
relative frequencies. Comparisons between the two treatment
groups were carried out using parametric or non-parametric tests.
When the samples presented homoscedasticity and normal distri-
bution, the T-test was used to compare the quantitative variables,
otherwise the Mann-Whitney test was applied. In the comparisons
of adverse effects, in all cases, the normality test used was the
Anderson-Darling test. Homoscedasticity was evaluated by the
Fligner-Killeen test.

The evolution of LDL-C over time was analysed by comparison
tests of the means for repeated measures. In this process, we first
determined whether the ANOVA residuals were normal, according
to the Shapiro test, and homoscedastic. Since the above conditions
were not met, the differences were evaluated with an ANOVA
equivalent non-parametric measure, the Friedman test, together
with a post-hoc Durbin-Conover test to perform a pairwise com-
parison between the months. The p-values of these post-hoc tests
were adjusted by Holm's method. The differences of the mean LDL-
C reduction between the three subgroups according to the indica-
tion for PCSK9i treatment were stimated with the Kruskal-Wallis
test.

A MACE-free survival exploratory analysis was performed using
the Kaplan-Meier estimator, for each of the treatment groups:
evolocumab and alirocumab.

A p-value < 0.05 was considerer statiscally significant in all tests.

Results

The main baseline characteristics are shown in Table 1. A total of
141 patients were included in the study group, of whom 90 were
treated with alirocumab and 51 with evolocumab. The median age
of all the included patients was 58 (IQR 11). The median age of
those treated with alirocumab or evolocumab were 59.3 (IQR 9.5)
and 60.0 (IQR 7.6), respectively (p NS). Fifty-eight of the patients
(41%) were women. Of these, 41 (45.6%) received alirocumab and 17
(33.3%), evolocumab (p NS).

Among the vascular risk factors considered, arterial hyperten-
sion was the most prevalent in the sample group (59.6%), closely
followed by tobacco use (57.4%). Ischaemic heart disease, present in
58.9% of the sample, was the most prevalent CVD.

Regarding indications for treatment, 44% of the patients had
CVD and refractory hypercholesterolaemia despite receiving statin
treatment. In 42.6% of patients, the PCSK9i was employed, due to
statin intolerance, and 13.5% presented FH (16.7% of the patients
treated with alirocumab and 7.8% of those treated with evolocu-
mab). The most frequent concomitant medications were statins, for
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94 (66.7%) of the total group, for 56 (62.2%) of those treated with
alirocumab and 38 (74.5%) of those treated with evolocumab, fol-
lowed by antiplatelet therapy (66%) and ezetimibe (65.2%). A total
of 25 (17.7%) patients were under treatment with oral antidiabetic
agents, of those 6 (24%) were benefiting from a SGLT2 inhibitor. No
patient was treated with a GLP1 antagonist. Likewise, among the
patients classified as statin-intolerant, 15 subjects (25%) were on a
low-dose statin treatment, mainly rosuvastatin 10 mg and ator-
vastatin 10 mg. All the patients included in the FH and the estab-
lished CVD subgroups were under high-dose statin treatment.

The median follow-up period was 18 (IQR 18) months, 18 (IQR
24) months for alirocumab and 11 (IQR 18) months for evolocumab.
LDL-C values decreased between the pre-treatment evaluation and
the six-month follow-up visit and remained significantly decreased
(p < 0.05) over time (at the 12, 18, 24 and 30-month follow-ups), as
shown in Fig. 1. The mean percentage of LDL-C reduction from
baseline to the six-month follow-up were 50% (SD 47), 46.6% (SD
29) for alirocumab and 48% (SD 70) for evolocumab. The mean
absolute LDL-C reduction was 84 mg/dl (SD 57): 79 mg/dl (SD 57)
for alirocumab and 92 mg/dl (SD 57) for evolocumab. There was a
greater global mean absolute reduction of LDL-C in the non-
controlled CVD group compared to the FH and statin-intolerance
groups: 95 mg/dl (SD 49), 88 mg/dl (SD 63) and 71 mg/dl (SD 61),
respectively (p < 0.001), which corresponds to a reduction per-
centage of 64%, 45% and 32%. Regarding the presence of concomi-
tant treatment, the patients treated with statins achieved a 52% (SD
51) LDL-C mean reduction at six months, in contrast to the 39% (SD
36) LDL-C mean reduction (p 0.002) achieved by those who did not
receive this treatment (Fig. 2). A total of 87 patients (69,6%) ach-
ieved LDL-C levels <100 mg/dl in the first follow-up visit.

Only two new types of MACE were notified during the follow-up
period: hospitalisation for unstable angina and myocardial infarc-
tion. These conditions affected 6.4% of all patients (7.8% of the
alirocumab group and 3.9% of the patients treated with evolocu-
mab), as shown in Table 2. Up to 89% of patients who presented a
MACE had history of ischemic heart disease and, in one case, the
patient had previously suffered an ischemic stroke. The exploratory
analysis (Fig. 3) showed that there were no significant differences
between the two PCSK9i regarding the rate of MACE and the MACE-
free periods.

A comulative AEs rate of 9.2% was recorded at the end of the
study, 69.2% of cases were reported at the first visit (6 months) and
30.7% at the 12-month visit, remaining the 23% persistent during
the follow-up. The most frequent was injection-site reaction (3.5%),
followed by muscle cramps (2.1%), respiratory symptoms (2.1%) and
asthaenia (1.4%). In this respect, there were no significant differ-
ences between the two medications (Table 2). Most of the AEs were
mild and did not lead to drug discontinuation.

Discussion

This real-world study analyses the efficacy and tolerance of
PCSK9i among a population of Spanish patients comparing three
subgroups of patients with different hypercholesterolaemia pro-
files. As an exploratory analysis, the clinical data obtained for alir-
ocumab and evolocumab were also compared. Our results are
similar to those obtained in the pivotal trials, both drugs showed a
similar efficacy and safety profile and a greater reduction in the
LDL-C levels was achieved in the subgroup of patients with estab-
lished CVD and concomitant treatment with statins.

The sociodemographic characteristics of our target population,
regarding age and sex, are comparable to those described in
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Table 1
Baseline characteristics.
All (N = 141) Alirocumab (N = 90) Evolocumab (N = 51) P

Demographic data
Age (IQR), years 58 (11) 59.3 (9.5) 60.0 (7.6) 0.395
Weight (IQR), kg 79.2 (21.6) 76.0 (22.9) 80.0 (21.2) 0.268
Female gender, n (%) 58 (41.0%) 41 (45.6%) 17 (33.3%) 0.156
Vascular risk factors and comorbidities
Arterial hypertension, n (%) 84 (59.6%) 53 (58.9%) 31 (60.8%) 0.826
Smoker/former smoker, n (%) 81 (57.4%) 49 (54.4%) 32 (62.7%) 0.338
Diabetes, n (%) 32 (22.7%) 17 (18.9%) 15 (29.4%) 0.152
Hypertriglyceridaemia, n (%) 52 (36.9%) 31 (34.4%) 21 (41.2%) 0.426
Familial hypercholesterolaemia, n (%) 19 (13.5%) 15 (16.7%) 4 (7.8%) 0.140
Ischaemic heart disease, n (%) 83 (58.9%) 53 (58.9%) 30 (58.8%) 0.994
Atrial fibrillation, n (%) 6 (4.3%) 3 (3.3%) 3 (5.9%) 0.471
Chronic arterial ischaemia, n (%) 13 (9.2%) 5(5.6%) 8 (15.7%) 0.046
Previous myocardial infarction, n (%) 2 (1.4%) 0 (0%) 2 (3.9%) 0.058
Previous stroke, n (%) 13 (9.2%) 8 (8.9%) 5(9.8%) 0.857
Chronic kidney disease®, n (%) 15 (10.6%) 7 (5.0%) 8 (5.7%) 0.143
Concomitant treatment
Statins, n (%) 94 (66.7%) 56 (62.2%) 38 (74.5%) 0.137
Ezetimibe, n (%) 92 (65.2%) 58 (64.4%) 34 (66.7%) 0.790
Oral antidiabetic, n (%) 25 (17.7%) 15 (16.6%) 10 (19.6%) 0.356
Antiaggregant, n (%) 93 (66.0%) 55 (39.0%) 38 (27.0%) 0.107
ACE inhibitors, n (%) 53 (37.6%) 34 (37.8%) 19 (37.3%) 0.951
Angiotensin II receptor blockers, n (%) 33 (23.4%) 20 (22.2%) 13 (25.5%) 0.660
Beta-blockers, n (%) 67 (47.5%) 38 (42.2%) 29 (56.4%) 0.094
Calcium channel blockers, n (%) 26 (18.4%) 14 (15.6%) 12 (23.5%) 0.241
Alpha-blockers, n (%) 11 (7.8%) 4 (4.4%) 7 (13.7%) 0.048
Diuretics, n (%) 37 (26.2%) 24 (26.7%) 13 (25.5%) 0.879
Anticoagulants, n (%) 13 (9.2%) 6 (6.7%) 7 (13.7%) 0.164
Insulin, n (%) 11 (7.8%) 4 (4.4%) 7 (13.7%) 0.048

@ The value of p is the result of comparing the values of alirocumab vs. evolocumab. IQR, interquartile range.
b The severity of chronic kidney disease was variable, including all stages of the disease.
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0 6 12 18 24 30
Time (months)
Patients (n) 0 6 12 18 24 30
All 140 121 81 65 58 30
Alirocumab 90 30 57 45 41 22
Evolocumah 51 41 24 20 17 8

Fig. 1. Graphic representation of the variation in LDL-cholesterol levels during follow-up visits.

In all cases, the non-parametric Friedman test is used, as there was no normality in LDL levels in the time periods when the measurements were taken. This test was calculated for
the first 18 months follow-up period with n = 56. According to this test, the LDL levels, for the two drugs separately and overall, fell significantly (p < 0.05) between month
0 (baseline) and the six-month follow-up, but then stabilised.

The table shows the number of patients (n) and the LDL-cholesterol levels recorded for each time period.
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Groups
B3 Estavlished Cardiovascular Disease
B8 Familial Hypercholesterolaemia

s B8 statins Intolerance
100-
0-
12 18 24 30
Time (months)
Patients (n) 0 6 12 18 24 30
Established CVD 62 51 32 21 17 8
FH 19 17 14 13 13 8
Statins Intolerance 60 53 35 31 28 14

Fig. 2. Graphic representation of the variation in LDL-cholesterol levels during follow-up visits by subgroups.
In all cases, the non-parametric Friedman test is used, as there was no normality in LDL levels in the time periods when the measurements were taken. This test was calculated for

the first 18 months follow-up perido

with n = 56. According to this test, the LDL levels, for the three subgroups according to the indication for PCSK9i treatment fell significantly (p < 0.05) between month 0 (baseline)

and the six-month follow-up, but then stabilised.

The table shows the number of patients (n) and the LDL-cholesterol levels recorded for each time period.

CVD: Cardiovascular disease. FH: Familial hypercholesterolaemia.

Table 2
Description of the number of MACE and adverse events and the time until they were notified.
All (N = 141) Alirocumab (N = 90) Evolocumab (N = 51) P
MACE, n (%) 9 (6.4%) 7 (7.8%) 2 (3.9%) 0.368
Hospitalisation for unstable angina, n (%) 7 (5.0%) 5(5.6%) 2(3.9%) 0.668
Myocardial infarction, n (%) 2(1.4%) 2(2.2%) 0 (0.0%) 0.284
Death for ischaemic heart disease 0 (0%) 0 (0%) 0 (0%) —
Ischaemic stroke 0 (0%) 0 (0%) 0 (0%) —
Time to MACE (months), median (IQR) 12 (6—18) 12 (6—18) 9(6-9) 0.503
Advers events, n (%) 13 (9.2%) 10 (11.1%) 3(5.9%) 0.302
Reaction in the injection side, n (%) 5(3.5%) 4 (4.4%) 1(2.0%) 0.444
Muscle cramps, n (%) 3(2.1%) 3(3.3%) 0 (0.0%) 0.188
Respiratory symptoms, n (%) 3(2.1%) 1(1.1%) 2 (3.9%) 0.266
Asthaenia, n (%) 2 (1.4%) 2 (2.2%) 0 (0.0%) 0.284
Time to AE (months), median (IQR) 6 (6—12) 6(6—-9) 9(6—-12) 0.500

MACE, major adverse cardiovascular events: death from ischaemic heart disease, myocardial infarction, ischaemic stroke, and hospitalisation for unstable angina. IQR:

Interquartile range. AE: Advers events.

a The p value is obtained from comparing the values of alirocumab vs. evolocumab.

previous clinical trials [8,9,13—20]. In our sample, hypertension was
the most prevalent risk factor and, as in the trials that included
patients with CVD, ischaemic heart disease was the main cardio-
vascular comorbidity. However, when the concomitant treatment
was taken into account, the patients in our study groups presented
a lower percentage of medication with statins than has been re-
ported in most previous studies [8,9,17,20].

Among our cohort, the main reason for treatment with PCSK9i
was refractory hypercholesterolaemia despite the provision of
standard treatment for patients with established CVD. This factor
was followed by statin intolerance, with FH being the third most
common indication. Similar PCSK9i treatment indications have
been reported in other real-world studies analysing the use of these
drugs, although in most cases the percentage of patients with FH
was higher [31—33]. The rate of statin intolerance in our sample

36

was higher than that reported by Rane et al. (31.6%), in a real-world
study carried out in the USA, but lower than that reported by Zafrir
etal. (77%) [32]. In the latter study, only 40.5% of the patients being
treated with alirocumab or evolocumab had concomitant treat-
ment with statins, versus the 66.7% reported in our population.
The PCSK9i clinical trials [8,9,13—20] reported an LDL-C reduc-
tion of around 50% from the baseline values, which was signifi-
cantly greater than in the placebo and ezetimibe groups. In the
same line, Zafrir et al. analysed 101 patients treated with PCSK9i
and reported a mean LDL-C reduction of 59%. These authors
observed that the LDL-C reduction achieved by the patients with
heterozygous FH was similar to that of the non-FH patients [32].
These results are consistent with the mean overall LDL-C reduction
in our series. However, we observed that among the patients with
FH, the LDL-C decreased less than in the other groups, possibly due
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Fig. 3. MACE-free survival throughout the study
4 Since the log-rank test is not significant (p > 0.05), there are no statistically significant
differences between the MACE-free survival curves for the two treatments.

to the different molecular mechanisms and/or the clinical hetero-
geneity underlying this disease [34]. Nevertheless, the reduction
was greater among the patients with no FH but who presented
CVD. It was also greater for the patients receiving concomitant
treatment with statins, which corroborates Hollstein at al., ac-
cording to whom there was a 7.1% greater mean LDL-C reduction in
patients receiving statins than in those not receiving them because
of intolerance. The overall pattern of LDL-C levels reported by these
authors was similar to that observed in our study, with a stronger
decrease during the first four weeks of treatment, followed by
stable LDL-C values during the follow-up period [27]. Randomized
clinical trials and real-world studies with a longer follow-up period
confirmed that the effects of PCSK9i were maintained over time for
most patients [13,19,27,35].

Recently, a Spanish group has published a multicentre, real-life
study including 154 patients with hypercholesterolaemia treated
with PCSK9i and a follow-up period between 3 and 24 months [36].
Compared to our study, the treatment with Evolocumab was more
frequent (58% vs 36%), and there was a higher percentage of pa-
tients with FH (29.9% vs. 13,5%). The global LDL-C reduction was
similar; however, the MACE rate was slightly lower than in our
cohort (3.9% vs. 6.4%), possibly due to differences in the follow-up
period and the small sample size. The ODYSSEY LONG TERM
study [13] monitored patients treated with alirocumab for up to 78
weeks, and recorded a MACE rate of 6.3%, significantly lower than in
the placebo group. Regarding evolocumab, the FOURIER study [8]
observed a MACE rate of 9.8%, with a median follow-up of 26
months. In our study, only two types of MACE were detected,
myocardial infarction and hospitalisation for unstable angina. In
both cases, the frequencies observed were similar to those reported
previously.

Both evolocumab and alirocumab were generally well tolerated.
Only minor side effects were noticed, and no major AE was notified.
This is consistent with previous clinical trials [8,9,13—20], which
only reported a significantly higher injection-site reaction rate in
the PCSK9i group compared to the placebo group. Hollstein et al.
[27], whose study group included 635 patients, reported an overall
rate of minor adverse events of 47.1%, with rhinitis, fatigue and
myalgia being the most common. After 68 weeks, 8.7% of these
patients had discontinued PCSK9i treatment because of AEs.

This study examined the use of PCSK9i in clinical practice and
observed no significant differences in the reduction of LDL-C, the
incidence of MACEs or the presence of AEs. However, the included
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sample and the mean follow-up period were small and so was the
rate of MACE, which limits the generalisability of our findings.

Conclusion

In terms of drug efficacy and safety, the results of the present
study are similar to those obtained in the pivotal trials of alir-
ocumab and evolocumab. With respect to the reductions in LDL-C
and in the incidence of MACEs and AEs, the two drugs were com-
parable. The results of this real-world study support the use of
PCSKO9i in patients who do not achieve optimal cholesterol control.
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